In this paper, we shall introduce the stochastic integral of a stochastic process with respect to set-valued square integrable martingale. Then we shall give the Aumann integral measurable theorem, and give the set-valued stochastic Lebesgue integral and set-valued square integrable martingale integral equation. The existence and uniqueness of solution to set-valued stochastic integral equation are proved. The discussion will be useful in optimal control and mathematical finance in psychological factors.
Introduction
Set-valued theory is used in optimal control(cf. [1] ), mathematical finance(cf. [2] ), fixed point theory(cf. [3] ). Set-valued and fuzzy set-valued theory can be used to account for psychological factors(cf. [4, 5] ).In [6] , stochastic control problems are discussed by stochastic integral with respect to set-valued square integral martingales. M. Malinowski et al. discussed the setvalued stochastic integral driven by semi-martingale and the set-valued stochastic differential equations driven by semi-martingale in [7] . J. Li et al. discussed setvalued stochastic Lebesgue integral and set-valued stochastic differential equaton in [8, 9, 10] . Puri and Ralescu defined fuzzy set-valued martingales and proved convergence theorems of fuzzy set-valued martingales in [11] . J. Li et al. discussed the space of fuzzy set-valued square integrable martingales in [12] and fuzzy set-valued stochastic Lebesgue integral in [13] . In this paper, we shall give the set-valued stochastic integral equation : the first integral is set-valued stochastic Lebesgue integral (see [9, 10] ), the second integral is set-valued square integrable martingale integral (see [6] ). Aumann integral measurable theorem of the second integral shall be given. The existence and uniqueness of the solution to the equation shall be proved.
We organize our paper as follows: in Section 2, we shall introduce some necessary notations, definitions, and results about set-valued stochastic variables and martingales.
Furthermore, we shall give the Aumann integral measurable theorem. In Section 3, we shall give the set-valued stochastic integral equation with respect to set-valued square integrable martingale, and prove the existence and uniqueness of the solution to the set-valued stochastic integral equation.
Preliminary on Set-Valued Random Variables and Martingales
Throughout this paper, assume that ( ,
P is a complete probability space, the V -field filtration { 
( P ) .
A set-valued martingale { ( ), The above theorem is useful to discuss the theory of Aumann integral, etc.
Set-Valued Stochastic Integral Equation
We consider the following set-valued stochastic integral equation (2) Lipschitz continuous condition:
where 0 a > is a constant; (3) Set-valued integral inequality:
, there exists a unique solution to equation (1) .
Proof: First, it is obviously the existence of , b s which satisfies (1), (2), (3) .
Without loss of generality, assume that
Step 1. Step 3. Let F , G be two solutions to equation (1) .
The uniqueness of the solution is the same to the proof of the existence.
Remark 3
Furthermore, fuzzy set-valued martingale integral, fuzzy set-valued stochastic Lebesgue integral [13] , and fuzzy set-valued stochastic integral would be useful in the area.
